Studies on enzymatic activity and conformational stability of muscle acylphosphatase mutated at conserved lysine residues.
An oligonucleotide-directed mutagenesis study was carried out on the five acylphosphatase conserved lysine residues to assess their possible participation in enzyme active site formation and their contribution to the enzyme conformational stability. The study was designed to eliminate the ambiguity arising from the presence of a sulfate ion, an enzyme competitive inhibitor, bound to lysine 32 and 68 in the crystal structure of the erythrocyte isoenzyme. Furthermore, previous kinetic studies suggested the presence of residues with pKa=7.9 and 11, tentatively identified as two lysines. The kinetic parameters for the mutants under investigation are not significantly different from those of the wild-type enzyme, demonstrating that none of the lysine residues are involved in catalysis or in substrate binding. In addition, thermal and urea denaturation experiments performed by circular dichroism indicate that the mutated lysine residues do not play a significant role in the enzyme structural stabilization, as the destabilizing energy averages 1.40 kJ/mol. Such results are in agreement with those obtained with other proteins indicating that lysine residues make little contribution to the stability of the native structure.